Little is known about spinal visceral reflexes in brain-dead man, although they have been described in experimental animals. In 1983, 25 brain-dead individuals were observed during donor nephrectomy. It was confirmed that some of these donors, without higher centre modulation and not under significant pharmacological influence, had viscero-somatic motor reflexes and viscerovisceral cardiovascular reflexes.
SUMMARY
Little is known about spinal visceral reflexes in brain-dead man, although they have been described in experimental animals. In 1983, 25 brain-dead individuals were observed during donor nephrectomy. It was confirmed that some of these donors, without higher centre modulation and not under significant pharmacological influence, had viscero-somatic motor reflexes and viscerovisceral cardiovascular reflexes.
It is well accepted that in brain-death, after an initial period of spinal shock, cutaneous and stretch reflexes can still be present or can reappear.' -3 The appearance of limited autonomic regulation of temperature or blood pressure has been described.45 In addition, certain autonomic reflexes sometimes may survive the cessation of all circulation above segments C1-C4,6 so that an increase of the pressure in the urinary bladder might cause a blood pressure increase.3 Spinal viscero-somatic motor reflexes and spinal viscerovisceral cardiovascular reflexes have been demonstrated in decapitated animals. In these animals some surgical procedures in the abdominal cavity can produce contractions of leg and belly muscles and raise the blood pressure.7
To our knowledge, there are no reports in the literature of visceral reflexes induced in brain-dead man during kidney removal for transplantation. We wished to see whether or not brain-dead man has spinal visceral reflexes that can be elicited from the abdominal cavity.
All of them fulfilled the Italian legal criteria for brain death. These include no brain stem reflexes, apnoea for more than two minutes and muscular atony, all verified every hour for 12 hours. In addition, isoelectric EEG must be recorded for one half hour every 4 hours during the 12-hour observation time and there must not be any hypothermia or drug-induced depression. Nephrectomy was carried out immediately after the diagnosis of brain death. The average time on the ventilator before diagnosis was 28 + 4 hours (mean + SE) including the legal observation time of 12 hours. All patients were infused with saline solution to maintain good central venous pressure during the observation time and the surgical operation. Thirteen patients required dopamine (Revivan, Simes), IV drip at 10 jg/kg/min or more during the observation time and/or surgical operation to maintain the blood pressure above 90 mmHg ( 
Results
No patients had marked reflex responses at the beginning of the operation, during incision of the skin or muscle. Fifteen patients (60%) had contraction of abdominal musculature after the parietal peritoneum was cut and an IV bolus of 4 mg pancuronium bromide (Pavulon, Organon) was needed to obtain relaxation.8 Six of the fifteen patients with viscero-somatic motor reflexes after peritoneal cutting had been given dopamine and seven desmopressin (tables 1, 3). The HR  80  90  SBP  150  180  19  DPB  90  90  HR  80  80  SBP  160  190  120  150  110  150  20  DBP  80  80  80  80  75  80  HR  100  130  110  140  110  140  SBP  110  190  120  150  140  160  120  160  140  170  21  DBP  70  80  70  70  80  80  80  80  75  85  HR  100  120  110  110  120  120  110  120  120  120 group.bmj.com on June 24, 2017 -Published by http://jnnp.bmj.com/ Downloaded from (table 3) .
Discussion
Our clinical observation of 25 brain-dead kidney donors during the surgical removal of the kidneys showed that some of them had viscero-somatic and viscero-visceral reflexes. Our observations are in agreement with the observation that spinal reflexes are maintained after brain death`3 whenever the ischaemic lesion has stopped above spinal cord segments C1-C4.6 Little is known about autonomic activity in brain-dead man.
Spinal viscero-somatic motor reflexes and viscerovisceral cardiovascular reflexes have been described in experimental animals. Different types of stimuli in the abdominal cavity produce reflex responses in the abdominal musculature and changes in heart rate and blood pressure.7 Directly stimulated parietal peritoneum and splanchnic nerves were particularly reactive to manipulation, while mesenteric loops were not. In brain-dead man too, we found that the parietal peritoneum was very reactive in producing motor reflexes and cardiovascular reflexes, while manipulation of mesenteric ansae was not. The surgical manipulation of the blood vessels surrounded by their nerve plexes caused active cardiovascular reflexes. Obviously motor reflexes will not be seen at this stage of the operation if the patients had been previously curarised.
Our observation was limited to the normal surgical stimulation of cutting and mechanical traction and did not include any study of changes in vascular flow due to surgical ligation.
We did not record stretch reflexes during the surgical procedure or during the legal observation time and therefore do not know whether they occurred.
Motor reflexes were seen in 60% of all patients, cardiovascular reflexes was observed in only 24%, and five of six patiens with cardiovascular reflexes also had motor reflexes (table 3) . Age, sex and aetiology of the brain death did not seem significantly to influence the occurrence of motor reflexes and cardiovascular reflexes.
Patients with cardiovascular reflexes had spent less time on the ventilator. The administration of dopamine and desmopressin were not related to motor reflexes, while cardiovascular reflexes seemed to be related to the giving of desmopressin and not having given dopamine (table 3) . Cardiovascular reflexes were observed in well-maintained patients, who had spent less time on the respirator, and who had good spontaneous control ofcirculation without dopamine, and good volume maintenance with desmopressin.
Desmopressin, given early during the observation period and never during the operation, contributed to good volaemic equilibrium by inhibition of excess diuresis; it had no detectable vasoactive effect at the low doses used.9
In conclusion, these results indicate that man without higher centre modulation and free of significant pharmacological effects can still have viscero-somatic motor reflexes and viscero-visceral cardiovascular reflexes. Further work is in progress to gain deeper insight into the mechanisms of these phenomena.
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